Induction of angiogenesis in omentum with vascular endothelial growth factor: influence on the viability of encapsulated rat pancreatic islets during transplantation.
Transplantation of pancreatic islets is proposed as a treatment for type 1 diabetes, but insufficient blood supply can cause the loss of viable grafted islets. In the present study, we investigated the influence of vascular endothelial growth factor (VEGF) on the angiogenesis of omentum during encapsulated islet allotransplantation and consequently on islet survival. Fifty rat islets, cultured for 24 h, were encapsulated in the presence or absence of human VEGF and implanted in the peritoneal cavity of rats (n = 6). After 7, 14 and 28 days of implantation, encapsulation devices with surrounding omentum were removed. Histological analysis of this tissue was performed. Cellular adhesion at the membrane surface was characterized by a phagocytosis test. The morphological aspect of the islets was analyzed and their functionality was evaluated by measuring insulin secretion. At each step of the study, there was a two-fold increase in the number of vessels in the presence of VEGF. In addition, VEGF increased the vessel diameter and the surface area of the angiogenic pedicle. Moreover, the presence of VEGF significantly decreased the distance between the devices and vessels (16.2 +/- 5.6 vs. 51.6 +/- 10.1 microm, p < 0.001). Membrane surface analysis showed a decrease in macrophage adhesion in the presence of VEGF. Furthermore, islet structure and functionality was preserved in the presence of VEGF. Stimulation of angiogenesis of omentum induced by VEGF is associated with preservation of islet viability. Local delivery of VEGF proved to be a relevant approach to ameliorate the outcome of islet transplantation.